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Curved Members 


For a specified value of a, the maximum bending stress becomes 




6PR( 1 + cos a) 


(26.2) 


When a increases, the portion of the arc AC decreases until cos a = — 1 and the 
bending effect disappears. Theoretically, then, when the arc in the vicinity of 
point C becomes rather short and flattens out, the only stress in existence can be 
the direct tension under load P. On the other hand, when a approaches 0, the 
maximum bending stress in such a split ring must be 
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(26.3) 


The total amount of deflection between points A and D follows from application of 
Eq. (6.11) 

2 t* dM 

Y = 17 i M W Rde ^ 

From Eq. (26.1) 


-Qp = R{ cos a — cos#) (26.5) 


Hence, substituting Eqs. (26.1) and (26.5) into Eq. (26.4) and integrating between 
the indicated limits yields 


Y = 


PR 3 
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[(7r — a)(l + 2 cos 2 a) -f 1.5 sin 2a] 


(26.6) 


Equation (26.6) also applies when the direction of loading is reversed, as is the case 
with all other formulas when the response of the structure is elastic. When a = 0, 
that is, for a snap-ring spring with a minute gap between points A and D , the 
deflection becomes 


Y = 
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(26.7) 


The approximate numerical check in this case can also be obtained with the help 
of the deflection factor K l from Fig. 25.4. 

The split ring shown in Fig. 26.3 is subjected to pull along the vertical diameter 
AB. This configuration applies to the design of piston rings, and the gap at the 
split end is regarded to be rather small compared with the radius of curvature R. 
The design equations can be developed on the assumption that the stresses are 
essentially those for a conventional straight member and the deflection is caused by 
the bending stresses alone. 

The increase in opening at D is equal to twice the displacement of the free end 
D relative to C, as shown by the arched cantilever model in Fig. 26.4. Since there is 



